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Description 

BACKGROUND OF THE INVENTION 

s 1. Field olth Invention 

The Invention relates to novel therapeutic agents used in the antisense oligonucleotide therapeutic approach. More 
particularly, the Invention relates to improved antisense oligonucleotides that have increased resistance to nucleases. 

to 2. Summary of the Related Art 

The antisense oligonuclec^ide t>ased therapeutic principle provides an attractive strategy for rationally designing 
antiviral drugs and chenrK>therapeutic agents against other pathogens, and against disease conditions resulting from 
disorders of gene expression. The therapeutic principle relies upon specific binding between a target nucleic acid 
IS sequence and a complementary oligonucleotide. Several publications have demonstrated the efficacy of conrtplemen- 
taiy oligonucleotides In inhibiting gene expression by such specific binding. 

Zamecnik and Stephenson. Proc. Natl. Acad. Sd. USA 75: 285-288 (1978) discloses specific inhibition of Rous 
Sarcoma Vims replication in Infected chicken fibroblasts by a 1 3-mer synthetk: oligodeoxynucleotide that is comple- 
mentary to part of the viral genome. 
20 Zamecnik et al.. Proc. Natl. Acad. Sci. USA 83: 4143-4146 (1986) disctoses inhibitkxi of replication and expresskxi 
of human Invnunodeficiency vims (HI V-1 . then called HTLV-III) in cultured cells by synthetic oligonucleotide phosphodi- 
esters complementary to viral RNA. 

More recently, it has been reported that oligonucleotides having greater resistance to nucleolytic degradatbn than 
oligonucleotide phosphodiesters are more effective as antisense oligonucleotkles. Agrawal.Tibtech10: 152-158 (1992) 
2S has extensively reviewed the use of modified oligonucleotkJes as antiviral agents. 

Sarin et al.. Proa Natl. Acad. Sci. USA 65: 7448-7451 (1988) teaches that oligodeoxynucleoside methylphospho- 
nates are more active as inhibitors of HIV-1 than conventional oligodeoxynucieotides. 

Agrawal et al.. Proc. Natl. Acad. Sci. USA 85: 7079-7083 (1988) teaches that oligonucleotide phosphorothioates 
and varkxis oUgonucleotkte phosphoramklates are more ^ectlve at inhibiting HI V-1 than conventnnal ollgpdeaxynu- 
30 deotides. 

Agrawal et al.. Proc. Natl. Acad. Sd. USA 86: 7790-7794 (1989) disctoses the ad^mntage of dIgonudeotMe phoe- 
phorothk>ates in inhft)iting HI V-1 in early and chronically infeded cells. 

An additkxial charaderistb that renders digonudeotkies more efledive as antisense agents is the ability toactivate 
RNase H. Thus, oligonucleotkto phosphorothk>at68. which are both resistant to nudedytw degradatnn and activators 
3S of RNase H, are effedive as kthibitore of HI V-1 and several other viruses. 

Qao et al. Antimtorob. Agents and Chem. 34: 808 (1990) disctoses inhlbltnn of HSV by digonucieotMe phospho- 
rothk)ales. 

Storey et aL. Nucleic Ackte Res. 19:4109 (1 991 ) discbses inhibitkxi of HPV by digonucleotkte phosphorothk)ate$. 
Leiter et al.. Proc. Nad. Acad Sd. USA87: 3430 (1990) disdoees inhibitton of influenza virus by digonudeotkJe 
40 phosphorothk>ates. 

Unfortunately, digonudeotkje phosphorothkaates increase resistance to nucleolytic degradatkm but do not provide 
complete resistance in vivo. 

Agrawal et al.. Proc. Natl. Acad. Sci. USA 88: 7595-7599 (1991) teaches that oligonucleotide phosphorothk>ates 
are extensively degraded from the 3* end in mice. 
45 In additkxi. digonucleotkie phosphorothbates form less stable duplexes t>etween the oligonucleotkie and target 
than digodeoxynudeotktes phosphodiestere. To overcome these defidencies, digonudeotkles having cap strudures 
at the 3* terminus have been deveksped. Agrawal and GoodchiM. Tetrahedron Ijetl. 26: 3539-3542 (1 987) disdoses 
the use of digodeoxynudeosUe methylphosphonates as 5* and 3^ capping agents. Shaw et at.. Nudete Ackis Res. 19: 
747-750 (1991) (fiscksses dgodeoxynudeotkJe phosphodiesters having bkxking strudures at the ? end. 
so Temsamani et al.. kt Antisense Strategies. Annals of New York Academy of Sciences fin press) (1992) disdoses 
3* capped digonudedkie phosphorothnates. 

Even these nuclease resistant 3* capped digonudeotkles can become degraded eventually as the 3* capped end 
of these digonudeotkles is sk)wly digested by a oombinatkxi of endonudease and exonudease activities. 

There is. therefore, a need for digonucleotkies that form stable duplexes, resist nudedytk: degradatkxi aruj adi- 
ss vate RNase H. without th disadvantages d digonucledkles that are known in the art. Ideally, uch digonucleotkies 
shoukJ resist even the combined effed d endonucteases and exonudeases. shouM stably pair with target sequencets 
at phy8bk)glcal temperatures, shoukJ activate Rnase H and shoukJ produce only nudeoskles as degradatnn produd . 

Oligonudedkles having self-oomplementafy stnjdures that can result in hahpln formation are known ki the art. 
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Q rmann et al., Biochemistry 24: 5698-5702 (1985) disclos s a partially s tf-compi mentary 24Hmer oligonucle- 
otide. d(QC)5 T4(CG)g. that undergoes a p-DNA t Z-DNA transition. 

HIibers et al., Biochimie 67: 685-€95 (1985) discusses th dynamics of hairpin formation in a partially s If -com- 
plementary oligonucleotide. dATCCTAT^TAGGAT. 
s Neither of these physical studies related to either oligonucleotid stability or to therapeutic use of oligonucleotides. 

Thus, the prior art is devoid of any teaching or suggestion alXHit using setf-oomplefnentary oligonucleotides in the 
antisertse oligonucleotide therapeutic approach, nor does It discuss the use of hairpin fomiation as a means of rendering 
an oligonucleotide resistant to nucleotytic degradation. 

10 BRIEF SUMMARY OF THE INVENTION 

The invention relates to novel therapeutic agents used in the antisense oligonucleotide therapeutic approach. The 
invention provides Improved antisense oligonucleotides that are resistant to nucleolytic degradation. Oligonucleotides 
according to the invention resist nucleolytic degradation, including the combined effect of endonucleases and exonu- 

f5 cleases. Oligonucleotides according to the invention form stable hybrids with target sequences under physiological 
conditions, activate RNase H and produce only nucleosides as degradation products. 

The advantages of oligonucleotides accordng to the invention, known as self-stabilized oligonucleotides, arise 
from the presence of two structural features: a target hybridizing region and a self-complementary region. The target 
hybridizing region comprises an oligonucleotide sequence that is complementary to a nucleic acid sequence that is 

20 from a plant or animal virus, a pathogenic organism, or a cellular gene or gene transcript, the abnormal gene expression 
or product of which results in a disease state. The self-complementary region comprises an ollgonucteotide sequence 
that is complementary to a nucleic acid sequence within the oligonucleotide. Thus, at least when the oligonucleotide 
is not hybridized to a target nucleic acid sequence, the oligonucleotide forms a totally or partially double-stranded 
structure that is resistant to nucleolytic degradation. Since the inherent structure of these molecules confers resistance 

25 to nucleases, it is not necessary to use modified intemucleoside linkages to confer such resistance, although of course, 
modified intemudeoskie linkages may be used. Thus, the use of ofigonucleotkte phosphodiesters or oligonudeotkie 
phospfK)rothk>ates, both of whk:h are degraded in vivo, is made feasible by oligonucleotkies according to the inventkxi. 
This results in oligonucleotkies that activate RNase H, an important feature for the antisense therapeutk: compound. 
Also, the use of oligonucleotkie phosphodiesters provides more stable hybrkjtzatkxi between therapeutic oligonucle- 

30 otktes and target sequences. Finally, degradatkx) of such oligonucleotides results only in nucleotkie breakdown prod- 
ucts, thus minimizing potential toxicity. These advantages result in a superior therapeutic oligonucleotkie. 

The tnventkxi further provktes self-stabilized ribozymes. since the self-complementary motif of the inventkxi can 
t>e conveniently used with ritxxiudeotkJes. Such ribozymes according to the Invention have generally typical ritxszyme 
strtx:ture, except that they have a self-complementary regkxi at or near the 5' or 3* end. This regkxi confers nuclease 

ss resistance upon the ribozymes. making them more stable than rftx>zymes that are known in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 1llustrates a self-etabilized oligonucleotkte according to the inventkm in hairpin and hyt>ridized configura- 
40 tkxts. 

Figure 2 IDustrates a self-stabilized oligonucleotkie according to the invention in hammer-like configuratton. 

Figure 3 shows results of duplex stability studies fbr hybridlzatksn between oligonucleotkies or self-stabilized oli- 
gonucleotkies and complementary target oltgonucleotkiea 

Figure 4 shows results of S'-exonudease treatment of oligonucleotkies. 
45 Figure 5 shows the structure of self-stabilized oligonucleotkies used in Examples 1 -4. 

Figure 6 shows a mechanism of therapeutic action of self-«tabilized oligonucleotides. 

Figure 7 shows a self-slabilized ribozyme according to the inventkxi. This example of a self-stabilized ribozyme 
according to the invention is complementary to the HW gag regkxi and results in the cleavage.of a HIV gag mRNA. 

so DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The invention relates to novel therapeutic agents that are useful in the treatment of virus infections, infectkm by 
pathogenk: organisms, and diseases arising from at>rKxmal gene expressnn or gene products. 

In a first aspect, the Invention provkies self-stabilized oligonucleotkies that are nwre resistant to nucleolytic deg- 
ss radation than oligonucleotkies that are krK>wn in th art. For purposes of th inventkxi. th termoligonucleotkl includes 
polymers of rftxxiucleotkies, deoxyribonudeotides. r both, with ribonucleotide andbr deoxyr&onucleotkie monomers 
t)etng connected together via 5* to 3* linkages whkii may include any of th linkages that are known ki th antisense 
oligonucleotkie art In additkxt. the tenn oligonucleotide includes such molecules having modified nucleic acki bases 
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and/or sugars, as well as such molecul s having added substituents. such as diamin s, chol steryl or other lipophilic 
groups. Certain preferred combinatior^ of monom rsandint r-monom r linkages are discussed in great r detail b low. 

Oligonucleotides according to the tnv ntion are g nerally characterized by having two regions: a target hybridizing 
region and a self-confiplenientary region. A first mbodtment of a self-stabilized oligonucleotid according to the Inven- 

s tionlsshowninFigur l.lnthisennbodimentth target hybridizing region is shown as connected rectangular squares, 
and the self-oomplefnentary region is shown as connected drctes. The complementary nucleic acid sequence in a 
target RN A rrx)lecule Is represented by connected diamonds. Hydrogen bonding between nucleotides is indicated by 
dots. The oligonucleotide is stabilized, lcl, rendered resistant to nucleolytic degradation from the 5* or 3* end by t>ase- 
pairing between the target hybridizing region and the self-complementary regions and/or by base-pairing between 

f 0 complementary sequences within the self-complementary region. When the oligonucleotide encounters a nucleic acid 
molecule having a complementary nucleic acid sequence. basei>airtng between the target hybridizing region and the 
self-complementary region of the oligonucleotide is disrupted and replaced by base-pairing between the target hybrid- 
izing region of the oligonucleotide and the complementary nucleic acid sequence of the target nucleic acid molecule. 
This disruption and replacement of base-pairing takes place because the intermolecular base-paired structure fomned 

IS by the hybrid between the target nuclec acid sequence and the target hybrkilztng regkxi is more thermodynamk^ally 
stable than the Intra-mdecular base-paired structure formed by the self-complementary oligonucleotide. This phenonv 
erK>n Is illustrated in Figure 3 and discussed in greater detail in Example 4. 

A secofKJ embodiment of an oligonucleotide according to the invention operates in a similar way as the first em- 
bodiment, but forms a different staicture upon self-complementary base-pairing. This alternative embodiment forms a 

20 hammer-like structure as shown in Figure 2. In this embodiment the self-complementary regnn contains oligonucle- 
otkto sequences that can base pair with other oligonucleotkle sequences within the self-complementary regkxi. The 
self complementary region may also contain oligonucleotkJe sequences that are complementary to the target hybrid- 
izing regbn. 

The target hybridizing region of an oligonucleotkJe according to the inventkxi has an oltgonucleotkto sequence 
2S that is complementary to a nuclec acd sequence that is from a virus, a pathogenk: organism, or a cellular gene or 
gene transcriit, the abnormal gene expressk)n or product of whk:h results in a disease state. Preferably the target 
hybridizing regkxi is f rcxn about 8 to about 50 nucleotides in length. For purposes of the inventkxi. the term 'oligonu- 
deotkte sequence that is complementary to a nucleic ackj sequence' is interKled to mean an oligonucleotkle sequerx:e 
(2 to about 50 nucleotides) that hybridizes to the n uciek: ackj sequerxre under pfiysiok>gk»l conditkxis, e.g. . t>y Watson- 
90 Crick base paring (interactton between oligonucleotkie and shgle-ctranded nucleic acid) or by Hoogsteen base pairing, 
(interactksn between digonudeotkie and double-etranded nucleic add) or tyy any other means. Sue. hybridizBtksn under 
physk>k>gk:al conditkxis is measured as a practical matter by observing interference with the functran of the nuciek: 
ackJ sequence. 

The nucleic ackJ sequence to which the target hybridizing regbn of an oligonudeotkie aocording to the inventbn 
is complementary will vary, depending upon the disease conditbn to be treated. In many cases the nudeb add se- 
quence will be a virus nudeic ackl sequence. The use of antisense digonudeotkles to inhibit various viruses is well 
known, and has recently t>een reviewed in Agrawal, Tfetech 10 :152-158 (1992). Viral nudeb acb sequences thai are 
complementary to effedive antisense digonucleotkJes have been described for many viruses, including human immu^ 
nodefbiency virus type 1 (U.S. Patent tMo. 4.806.463). Herpes simplex vims (U.S. Patent Ho. 4.689.320). Influenza 

40 vims(U.S. Patent!^. 5. 194. 428). and Human papilloma vims (Storey etal.. Nudeb Adds Res. 19:4109-4114(1991)). 
Sequences complementary to any of these nudeb add sequences can be used for the target hybridising regbn of 
digonudeotkJes according to the inventbn. as can be digonucleotide sequences compbmentary to nudeb add se- 
quences from any other vims. Additbnal vimses that have krxswn nudeb add sequences against whbh antisense 
digonucleotbes can be prepared indude Foot and Mouth Disease Vims (See Robertson et al., J. Virdogy 54: 651 

45 (1 985); Harris et al.. J. VIrobgy 36: 659 (1 980)), Yelbw Fever Vims (See Rbe et al.. Science 229: 726 (1 985)). N^bella- 
Zoster Vims (See Davison and Scott. J. Gen. Virotogy 67: 2279 (1 986), and Cucumber Mosab Vims (See Rbhaids et 
al.. Virobgy 89: 395 (1978)). 

Alternatively, the target hybridizing regbn of digonudeotbes according to the inventbn can have an digonude- 
otide sequerKe conplementary to a nudeb acb sequence of a patfx>genb organism. Tho nudeb acb sequerices of 

so rnany pathogenb organisms have been described, induding the malaria oraanism. PlasnrKxfium fabioamm. arxj many 
pathogenb baderia. OligonudeolkJe sequences oomptomentary to nudeb add sequences from any such pathogenb 
organism can form the target hybridizbg regbn of digonudeotkles according to the invention. Examples of pathogenb 
eukaiyotes having known nudeb ackJ sequences against which antisense oligonudeotbes can be prepared indude 
TryparK)Soma bmcel oamblense and Leishmania (See Campbell et al.. Nature 311: 350 (1984)), fasckAa hepatba 

ss (See Zurita et al., Proc. Natl. Acad. Sd. USA 84: 2340 (1987). Antifungal digonudedbes can be prepared using a 
target hybridizing region having an ofigonudectkte sequence that is comply 

e.a.th chitin synthetase gen . and antibaderial dbonudeotktes can be prepared usino. .a. th alanine racemase 
gene. 
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In yet another embodiment, the target hybridizing region of oligonucleotides according to the invention can hav 
an oligonucleotide sequ ncecomplem ntary to a cellular gene or gene transcr^t. th abnom^l xpr ssion or product 
of which r suits in a diseas state. Th nucleic acid sequences of several such cellular g nes hav be n described, 
including prion prot in (Stahl and Prusiner. FASEB J. 5: 2799-2807 (1991)), the amybid^ik prot in associated with 
s Alzheimer's disease (U.S. Patent No. 5.015,570. th teachings of which ar h reby incorporated by reference), and 
various well-known oncogenes and proto-oncogenes, such as c -myb . c -myc . c>abl. and n-ras. In additkxi. oligonucle- 
otides that inhibit the synthesis of structural proteir^ or enzymes involved largely or exclusively in spermatogenesis, 
sperm nrtotility, the binding of the sperm to the egg or any other step affecting sperm viability may be used as contra- 
ceptives for men. Similarly, contraceptives for women may be oligonucleotkjes that inhibit proteins or enzymes involved 
10 in Gvulatnn, fertilization, implantation or in the biosynthesis of hormones involved in those processes. 

Hypertensnn can be controlled by oligodeoxynucleotkJes that suppress the synthesis of angk}tens'in converting 
enzyme or related enzymes in the renin/angbtensin system; platelet aggregatkxi can be controlled by suppresskxi of 
the synthesis of enzymes necessary for the synthesis of thromboxane A2 for use in myocardial and cerebral circulatory 
disorders, infarcts, arteriosclerosis, embolism and thromtx)sis; deposition of cholesterol in arterial wall can be inhfeited 
IS by suppression of the synthesis of fattyacyl co^eruyme A: cholesterol acyl transferase i. ■^'*^' ^lerosis; inhibitkxi of 
the synthesis of cholinephosphotransferase may be useful in hypolipidemia. 

There are numerous neural disorders in whk:h hybridization arrest can be used to reduce or eliminate adverse 
ffects of the disorder. For exan^le. suppression of the synthesis of monoamine oxidase can be used in Parkinson's 
disease; suppresskxi of catechol o-fnethyl transferase can be used to treat depresskxi; and suppresskxi of indole N- 
20 methyl transferase can t>e used in treating schizophrenia. 

Suppresskxi of selected enzymes in the arachkJonk: ackJ cascade which leads to prostaglandins and leukotrienes 
may be useful in the control of platelet aggregatkxi, allergy, inflammatkxis. pa'm and asthma. 

Suppressk)n of the protein expressed by the multdrug resistance (mdr) gene, whrch is responsible for devek)pment 
of resistance to a variety of anti-cancer drugs and is a major Impediment in chemotherapy may prove to be benoficial 
2S in the treatment of cancer. Oligonucleotkje sequences complementary to nucleic acid sequences from any of these 
genes can be used for the target hybrbizing regbn of oligonucleotkjes according to the invention, as can be oligonu- 
deotbe sequences complementary to any other cellular gene or gene transcript, the abnormal expression or product 
of whkii results in a disease state. 

Antisense regutatkxi of gene expresskxi in plant cells has been described in U.S. Patent No. 5, 107.065, the teach- 
30 kigs of which are hereby incorporated by reference. 

In a second aspect, the kiventbn provkles nuclease resistant oligonucleotkjes Itiat activate RNase H. The target 
hybrkJizing regkxi of oligonucieotkJes according to the Inventkxi may contain r3x>nucleotides. decxyribonucleotkJes or 
any anak)gs of rtbonucleotkJes or deoxyribonucleotides. In one preferred enrixxfiment, this region is composed of 
ribonucleotides. In another preferred embodiment, this regkxi is composed of deoxyribonucleotkJes. In yet another 
3S preferred emtxxJiment, this regnn comprises a mixture of ribonudeolkJes and deoxyribonucleotkJes. An additkxial 
preferred embodiment has a target hybrUizkig region comprising oligonucleotkJe phosphodiesters. phosphorothnates, 
or phosphorodithcates. or mixtures of these with ribonucteotkJes or deoxyribonucleotkJes. These prefen-ed embodi- 
ments all provkJe for the £ict(vatkxi of RNase H. as kxig as four or mora contiguous deoxyribonucleotkJe phosphodi- 
esters, phosphorothksates, or phosphorodithbates are present. Of ooufBe, other embocfiments employing target hy- 
40 brkJizing regions that do not activate RNase H can also be made. 

Synthesis procedures for each of these entediments are well khown in the art. Both oGgodeaxyribonudeotkJe 
phosphodiesters and oBgodeoxyribonucleotbe phosphorothbates and their anabgs can be synthesized by the H- 
phosphonate approach descritjed in U.S. Patent No. 5.149 . 798. 

the teachkigs of whbh are hereby incorporated by reference. The H-phosphonate approach can also be used to 
45 synthesize oligoribonucleotkJes arxJ oligorixxiudeotbe anabgs, as described in Agrawal and Tang. Tetrahedron Lett. 
31 : 7541-7544 (1990). Synthesis of oligonucleotkJe phosphorodithbates is also known in the art 

Of course, many other emtxxJiments are possble, aruJ those skilled in the art wiD recognize that other anabgs or 
combbatbns of anabgs can be used in the target hybridizing regbn of ollgonucleoCkJes according to the rventbn. 
Such anabgs are characterized by having intemucleoside linkages other than the natural phosphodiester linkage. The 
so synthesis of nnany such analogs is well known b the art, including anabgs having alkyiphospfxxiate, (Agrawal and 
GkxxJchikJ, Tetrahedron Lett ^: 3539-3542 (1987)) or phosphoramkJate (Agrawal et al.. Proc. Natl. Acad. Sci. USA 
85: 7079-7083 (1988)) linkages. 

The second signifbant region of self-stabilized oligonucleotides according to the bventbn is the self-complemen- 
tary regbn. The self-comptementary regbn contains an otigcnucleotide sequence that is complementary to a nucleb 
ss ackJ sequence within the oligonucleotkJe. This oligonucleotkJe sequence aixJ this complementary nucleb ackJ se- 
quence may withb the target hybrfcJizmg regbn or within the self-complementary re^on, or they may span tx)th 
regbns.Th complementary sequences fomi base pairs, resulting in the forrnatbn of a hairpin stmctur .as shown in 
Figure 1, r a hammer-like structure, as shown in Figure 2. Either the hairpin structure or the hammer-like structure 
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can have loops resulting from non-bas -paired nucleotides, as shown in Figur 1 for th hairpin structur . or can be 
devoid of such loops, as shown in Figure 2 (or th hamm r-lik structur . The numb r of bas -pairs to b formed by 
intra-molecular hybridization involving the self-complementary region nr^y vary, but should be adequate to maintain a 
doubl -stranded structur so that th 3* end is not accessible to xonucleases. Generally, about 4 or mor base-pairs 
s will be necessary to maintain such a double^tranded structure. In a preferred embodim nt, there ar about 10 in- 
tramolecular base-pairs fonmed in the self-stabilized oligonucleotide, with the 10 base pairs being consecutive and 
involving the 3'-nrK)st nucleotides. Of course, the intra-molecular base^iring can be so extensive as to involve every 
nucleotide of the oligonucleotide. Preferably, this will involve a self-complementary region of about 50 nucleotides or 
less. 

10 In one preferred embodiment the self-complementary region may be connected to the target hybridizing region by 
a suitable non-nucleic acid Gnker. Examples of such linkers inchjde substituted or unsubstituted alkyi groups, in one 
most preferred emk>odiment the linker is a (ethylene glycol), ^ linker. At the larger size for this linker, the synthesis may 
be conveniently carried out by using commercially available triethylene glycol that has a dimethyltrityl protective group 
at one end and a cyanoethytphosphoramidite group at the other end. 

IS The self-i:omp!ementary regkxi may cinl«in ribonucleotides, deoxyribonucleotkies. anatogs of ribonucleotkles or 

deoxyribonucleotides having artifk:ial linkages, or oombinatkxis of any of the above. The ability to activate RNase H 
is not important for the self-complementary regkxi, so nucleotkies having artifrcial linkages that do not activate RNase 
H can be used 'm this region without diminishing the effectiveness of the oligonucleotxle. Thus, in additkxi to phos- 
phodiester and phosphorothk>ate or phosphorodithoate linkages, this regkxi may also or alternatively contain phos- 

20 phoramklate (including N-substituted phosphoramUates) , alkytphosphoriate, alkylphosphoru>thk>ate linkages as well 
as non-phosphate containing linkages, such as sutfone, sulfate, and keto linkages. Of course, in non-RNase H acti- 
vating embodiments of self-stabilized oligonucleotides according to the inventkm, any of these linkages can be used 
k\ the target hybridizing regksn as well. 

In one preferred embodiment, the self-stabilized oligonudeotkJe is rendered hyperstabllized. This may be acconrh 

2S plished by irKX)rporating into the self-complementary region one or more ribonucleotides or Z-O-Me-ribonucleotides, 
wherein the complementary portkxi of the target hybridizing regkxi is DNA. Altematively. the complementary region of 
the target hybridizing regkxi may contain ribonudeotkles or 2''0-Me-fttx3nucleotktes, and the self-complementary re- 
gkxi may contain DNA. These oligonucleotkles will be hyperstabllized because the interactk)n between DNA and RN A 
Is more stable than the interaction between DNA and DNA. Yet another way in whk:h the self -complementary regk>n 

30 (anchor the linked regkxi) may be modified to yieM a hyperstabllized self-stabilized oligonucleotkto is to incorporate 
one or more intercalathg agent molecule. These oligonucleotbes are hyperstabllized because the intercalating agent 
stabilizes the hybrid formed between the self-complementary regkxi and the target hybridizing regkxi. Any intercalating 
agent is acceptable for this purpose. Preferred intercalating agents include acridine and ethidium. oligonucleotkles 
containing acridine are feasAf^ prepared by using the oommercially available acridineON phosphoramkiite. or a^-ecri- 

9S dineON CPQ (Ckxitech Laboratories. Inc.). 

In a third aspect, the invention provktos ribozymes that are rTK>re stable than ribozymes that are known in the art. 
Ribozymes are catalytk: RNA nfK>lecule8 that cleave intemudeoskie bonds. The stability of such ribozymes according 
to the inventkxi is prowkied by the incorporatk)n of a self -complementary reg kx) at or near the 5' or 3' end of the rbozyme 
nrK)lecute. This self-complementary regkxi results in the formatkxi of a hairpin or hammer-like structure, thus rendering 

40 the 5* or 3* end of the molecule double-stranded, which causes the ribozyme nrK)lecute to resist nudeolytk: degradatkxi. 
The stnjcture and function of ribozymes is generally taught in U.S. Patent No. 4.987.071 : 

In a fourth aspect the inventkxi provkles an in vitro rnethod for inhbiting the gero 
genie organism or a cellular gene, the method comprising the step of contacting self^etabitized oligonucleotides or 
ribozymes according to the invention wilt cells infected with the virus or pathogeny organism in the former two cases 

45 or to cells generally in the latter case. 

In a fifth aspect, the invention relates to the use of a self stabilized oligonucleotide as defined above for the prep- 
aratkxi of a pharmaceutical oompositkxi for inhibiting the gene expresskm of a virus, a pathogenic organism, or a 
oelluiar gene. The pharmaceutical oompositkm comprises a pharmaceutlcally acceptable carrier. Preferably, the routes 
of administration win ffx:iude oral, intranasal, rectal and topical administration. In such methods of treatment the self- 

so stabifized oligonucleotkies may be administered In conjunction with other therapeutic agents, e.g.. AZT in the case of 
AIDS. 

A variety of viral cfiseases may be treated including AIDS, ARC, oral or genital herpes, papilkxna warts, flu. foot 
and mouth disease, yeltow fever, chicken pox. shingles, HTLV-leukemia. and hepatitis. Among fungal diseases treatable 
are candidiasis, histoplasnrx^is, cryptococcosis, blastomycosis, aspergilbsis, sporotrk:ho6is, chromomycosis, dermat- 
ss ophytosis and cocckJkxdomycosis. Th method can also k>e used to treat rickett iai diseases (e^., typhus. Rocky 
Mountain spotted fever) . as well as sexually transmitted diseases caused by Chiantydia trachonnatis or IvmpfKXiran- 
ukxna venereum. A variety of parasitic diseases can be treated, including amebiasis, Chegas, disease, toxoplasmosis, 
pneumocystosis, giardiasis, rvptosporidiosis. trichomoniasis, and Pneunrwcvstiscarini pneumonia: also worm fhelmin- 
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thic) diseases such as ascariasis filariasis. trichinosis, schistosomiasis and nematode or cestode infections. Malaria 
can be treated r gardless of whether it is caused by P. fateiparum. P. vivax . P. oral . or P malariae . 

The infectious diseases identtfied above can all be treated becaus th infectious agents for these diseases are 
krK>wn and thus s If -stabilized oligonucleotides according to th invention can be prepared, having a target hybridizing 

5 region that has an oligonucleotide sequ nee that is complementary to a nuci ic acid sequenc that is an essential 
nucleic acid sequence for the propagation of the infectious agent, such as an essential gene. 

Other disease states or conditions that are treatable result from an at>normal expression or product of a cellular 
gene. These corxlitions can be treated by administration of self -stabilized oligonucleotides according to the invention, 
and have been discussed earlier in this disclosure. 

10 The invention provides numerous advantages over oligonucleotides that are known in the art. First, the self-sta- 
bilized oligonucleotides according to the invention have a longer half-life than most known oligonucleotides, thereby 
k>wering the dosage that will be required for therapeutic efficacy. Even greater resistance to nuclease degradation can 
be provkted by using nuclease resistant intemucleoside linkages near or cap structures at one or both ends of the 
oligonucleotde. Second, the enzymatk: stability afforded by the base-paired structures involving the self-complemen- 

is tary sequences alkjws the use of oligonucleotide phosphodiesters, whk:h otherwise are rapidly degraded. This provides 
the advantages of increased duplex stability and RNase H activatk)n. which are not both provktod by any nuclease 
resistant oiigonucleotkte known in the art The advantage of F)Nase H activation is retained when oligonucleotide 
phosphorothkaates or ph08phorodithk>ates are used. A third advantage is that the only degradation product of several 
embodiments of oligonucleotkies according to the inventkyi is nucleotkies. e.g.. nucleoside monophosphates and/or 

20 nucleoskto monothk)pho6phates. Finally, the inventk)n altows the use of either deoxyribonucleosides or ribonucleo- 
skJes. The ability to use the latter makes the inventkxi readily adaptable for use with ribozyrries, for which enzymatic 
stability is critcal. 

The folk>wing examples are provided to further illustrate certain aspects of preferred embodiments of the inventkxi, 
and are not intended to be limbing in nature. 

2S 

EXAMPLE 1 

Nucteaea Restotanco of Oligonucleotide Phosphod jesters 

30 The oligonucleotkies used In the study are shown in Figure 5. digonucleotkto CMPD A is oomplementaiy to a 
portkxi of the gag regkxi of HI V-1 . Oligonudeotkle CMPD B uses this same regkxi as a target hybridizing regksn. but 
adds a 3* eelf-connplementaiy regk>n of 1 0 nucleotktes. Oligonucleotkies CMPD E and CMPD F are klentkal to CMPD 
B, except tfiat the self-complementary regions of CMPD E and CMPD F are 6 and 4 nucleotbes, respectively. Oligo- 
nudeotkle CMPD G is ktentk:al to CMPD A. except that it has 10 mismatched nudeotkles (T^o) added at its 3* end. 

3S The oligonucleotides were tested for their relative resistance to 3^ exonudeolytic degradatkxi. For each oligonu- 
deotkle. 0.4 A260 units of oligonudeotkle was lyophilized. dissolved in 0.5ml buffer (lOmM Tris, lOmM MgCls. pH 8.5) 
and mixed with 5^1 (1 .5 mOliunits) of snake verKxn phosphodiesterase (SVPD). The mixture was incubated at d7*C in 
a thermally regulated cell and A^bo was pk>tted against time. Oligonudeotkle degradatkxi was measured as functkxi 
of increase in hyperchrombity. 

40 The results of these experiments are shown ki Table I, bebw. These results denK)nstfate that self-stabilized oli- 
gonudeotkle phosphodiesters according to the twentkxi are far more resistant to 3* exondeolytic degradatkxi than 
either digonucleotkle phosphodiesters or oligonudeotkle phosphodiesters having a non-complementary tail. 

In additnn to the testing described above, the oGgonudeotkles were also subjected to DNA Polymerase I S'-exo- 
nudease digestkxi. As shown in F^ure 4 the non-self-stabilized oligonucleotkies, CMPDs A and Q were digested to 

45 compietnn in 30 minutes, whereas self-etabilized CMPD B was only partly digested over 30 minutes. 



TABLE! 



so 



HALF-UFE OF OUGONUCLEOTIDES 


Oligonudeotkle 


tli for SVPD digestkxi 


CMPDA 

CMPDG 
CMPDB 


75 seconds 

TSsecoTKls 
950 seconds 



ss 
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EXAMPLE 2 



Nucleate Reatotance of Olioonu teotide Phoaphofothloates 

s To test th relative nuclease resistance of self -stabilized and rKXi-self-^ phosphofothioat s. 

a DMA Polymerase I 3^- exonuclease activity assay was used, because of the slow degradation of oligonucleotide 

phosphorothtoates by SVPD. 

All oligonucleotides were labelled at the 5'- end with gamma-^-ATP and kinase. To a solution of 40 pmole 5'- 

labelled oligonucleotide in 20^1 buffer (40 mM Tris. HCl pH 6.0, 10 mM M9CI2. 5 mM DTT. 50 mM KCl. 50fxg/ml BSA). 
10 5 units DN A polymerase I was added and tncut>ated at 37*C. Aliquots of 4^1 were taken at 0. 30. 60, 1 20 minutes and 

were mixed with 6 pi stop solutk)n (98% fomfiamide, 10 mM EDTA, 0.1% xylene cyanol, 0.1% bromophenol blue). The 

samples were analyzed by 15% acrylamkie gel (urea) and autoradk>graphy 

The results are shown in Figure 4. Phosphorothk>ate anak)g of CMPD A was digested to almost 50% within 4 

hours. The phosphorothbate analog of CMPD B. however, was undegraded after 4 hours. Phosphorothioate analogs 
IS of CMPD E arxi F, which have 6 and 4 base pairs of self-complementary sequence, respectively were also found to 

be stable. Phosphorothk>ate anak)g of CMPD G, having extended structure, but no self-complementary regkxi. was 

digested at same rate as CMPD A These results derrxxistrate that self-stabilized oligonucleotide phosphorothioates 

are far more resistant to nucleolytic degradatkxi than are non-self-stabilized oligonucleotide phosphorothioates. 

20 EXAMPLE 3 

AntWI V Activity Of Ollqonucieotldes 

Self-stabilized and non-self stabilized oligonucleotide phosphodiesters were tested for their ability to inhibit HI V-1 
25 in tissue culture. The oligonucleotkJes used in this study are shown in Figure 5. 

H9 lymphocytes were infected with HIV-1 virions (aO.OI - 0.1 TCIDso/cell) for one hour at 37*C. After one hour. 
unadsort)ed virions were washed and the infected cells were divided among wells 24 well plates. To the infected 
cells, an appropriate concentratkxi (from stock solution) of oligonucleotide was added to obtain the required concen- 
tration in 2 ml medium. In a positive control experiment ddC or AZT was added. The cells were then cultured for three 
30 days. At the end of three days, supernatant from the Infected culture was collected and measured for p24 expressbn 
tyy ELISA The level of expressnn of p24 was compared between oligonudeoCkJe treated and untreated (no drug) 
infected cells. 

Cytotoxbity of oligonucieotkles was studied by culturing the cells with Increasing concentration of oligonucleotide 
and t)y the trypan blue dye excluskxi method. 
3$ The results of two experiments are shown in Table III, bek>w. 



TABLE 111 



Anti-HI V Activity of Oligonucleotkles 


Experiment 1 




Concentratksn ( g/lml) 


inhibitk3nofp24(%) 


% CeO Sunrivai 


IC5o(g/ml). 


CMPD A 


25 


90 


93 


2 




5 


89 


103 






1 


15 


94 






0.2 


26 


97 




CMPDB 


25 


90 


95 


0.25 




5 


85 


92 






1 


84 


94 






0.2 


46 


103 




CliAPDG 


25 


86 


106 


0.5 




5 


86 


105 






1 


81 


106 
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TABLE III (continued) 



Anti-HIV Activity f Oligonucleotides 


Experiment 1 




Concentration ( g/imi) 


Inhibition of p24(%) 


% CeO Sunrival 


lC6o(g^ml). 




0.2 


0 


109 




AZT 


0.2 


90 


95 


0.037^M 




0.04 


73 


98 






0.08 


44 


104 






.0016 


6 


108 






Experiment 2 




----- ^ A« - - g m mm. 

Coneentratlon ( gAnI) 


inniDttlon of p2A (%) 


^^11 ^ * — ■ 

% Cell Survival 


IC5o(g/lml) 


CMPD A 


5 


66 


93 


2.8 




1 


20 


101 






0.2 


21 


107 








n 






CMPDB 


5 


93 


89 


0.35 




1 


61 


99 






0.2 


33 


103 






0.04 


0 


104 




CMPDE 


5 


89 


93 


0.45 




1 


41 


100 






0.2 


19 


99 






0.04 


0 


102 




CMPDF 


5 


89 


93 


1.5 




1 


41 


100 






0.2 


19 


99 






0.04 


0 


102 




AZT 


0.2 


89 


93 


O.l^m 




0.04 


85 








0.008 


5 


101 






0.0016 


6 


103 





All seH-etabilized oligonucleotkles exhft>ited greater anti-HlV activity than CMPD A, the non-eelf-etabilized oligo- 
nucleotide. Greatest activity was observed for the self-stabilized oligonucleotide having 10 self-oompiementary nticle- 
otides, which exhitnted nearly ten times the activity of the oligonucleotide phosphodiester. The oligonucleotide CMPD 
Q, which has a poly T tail, also showed some increase in activity, probably as a result of stabilization from hybridization 
with polyA from mRNA in the H9 cells. 

TYie probable mechanism of action of the CMPD B oGgonucieotide Is shown in Figure 6. The oUgonucleotide enters 
the cell in a partially double^randed form as a result of intramolecular base-paring involving the selT-oomplementary 
region. As th oligonucleotide encounters an HIV RNAnK)lecul having a nucleic add sequence that is complementary 
toth oligonucleotide sequence of th target hybridizing region of th oligonucleotide, hybridization occurs between 
the HIV RNA and the target hybridizing region. This hybridization disrupts the intramolecular hybridization involving 
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the self-complementary region. RNas H activity th ncleav sth H(V RNA. allowing th oligonucleotide to one again 

setf-stablliz by tntranrx>lecular base-pairing. 

To test th r lative anti-HIV activity of additional oligonucleotid structures, th abov xp riment was repeated 

using additional oligonucleottdes, as w II as the oligonucleotides described in Experim nts 1 & 2. The additional oli- 
s gonuclecftides are shown in Figur 5. These additional oligonucleotides were CMPDC. in which th setf-complementaiy 

region is complementary to the oligonucleotide through its 5* end; CMPO D. which has a 8 nucleotide self-compiemen- 

tary region; and CMPD H. a 35 mer oligonucleotide having perfect complementarity to the HIV gag RNA, but no self- 

conplementary region. The results of this third experiment are shown in Table IV, below. 

These results demonstrate that fully self-complementary self-stabilized oligonucleotides are roughly equivalent in 
10 anti-HIV activity to partially sett-complementary self-stabilized oligonuoleotides. The results also show that four self- 

complementaiy nucleotides are adequate to confer enhanced efficacy. 



TABLE IV 



15 


Anti-HIV Activity of Oligonucleotides 


Experiment 3 






Concentration (g/kml) 


lnbibltionofp24(%) 


%Cell Survival 






CMPD A 


5.0 


92 


97 


1.7 


20 




1.0 


36 


103 








0.2 


23 


102 








0.04 


0 


109 




2S 


CMPDB 


5.0 


95 (97)* 


98 (97)* 


0.5 (0.2)* 






1.0 


61 (74)* 


101 (102)* 








0.2 


33(49)* 


104(103)* 








0.04 


0(1 9r 


11 (106)* 




30 


CMPDQ 


5.0 


94 


97 


0.6 






1.0 


68 


104 








0.2 


11 


109 








0.04 


12 


110 




CMPDE 


5.0 


92 


98 


0.8 






1.0 


55 


101 








0.2 


13 


103 




40 




0.04 


0 


107 






CMPOF 


5.0 


95 


99 


0,25 






1.0 


64 


102 




4S 




0.2 


48 


104 








0.04 


22 


109 






CMPDC 


5.0 


94 


96 


0.3 






1.0 


76 


101 




SO 




0.2 


39 


103 








0.04 


17 


106 








Concentration (p/mt) 


Inblbitionofp24(%) 


% Cell Sunrival 


ICso(9^ml) 


6S 


CMPDH 


5 


92 


93 


0.26 






1 


88 


101 
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TABLE IV (continued) 



Anti-HIV Acttvity of Oligonucleotid s 


Experiment 3 




Concentration (pAnl) 


Inhibition of p24 (%) 


% Cell Survival 


ICsoO^ml) 




.2 


43 


98 






.04 


0 


102 














CMPDD 


5 


80 


93 


0.4 




1 


76 


100 






.2 


30 


108 






.04 


3 


109 





EXAMPLE 4 

20 Stabilltv of Duplexes Between SeW-Stabllized OHqonucleotldes and Complementary Oligonucleotkles 

To test the stability of duplexes formed between self-stabilized oligonucleotides and complementary nucleic acid 
sequences hybridizatbn studies were carried out. In a first study oligonucleotide CMPD A, which lacks self<comple- 
mentary sequences, was mixed at room temperature with a complementary 25-mer oligonucleotide. The mixture was 

2S then gradually heated and increase in hyperchromicity was plotted against increase in temperature. In this study the 
results of which are shown as a dotted line in Figure 3. the melting teniperature of the duplex 

In a second study CMPD B, having the same tai^t hybridizing region as CMPD A and a 10 nucleotide self- 
complementary region, was mixed with the same 2S-mer oligonucleotide at room temperature. The mixture was then 
gradually heated and increase in hyperchromicity was plotted against irusrease in temperature. The results are shown 

90 as a solid line in Figure 3. This time, in addition to the melting observed at about es'C, an earlier increase in hyper- 
chromicity was obsen^ed at about 58*C, corresponding to the mellffig of the intra molecular hydrogen bonds of the 
hairpin stnicture. This result indicates that the intramolecular base pairing involving the self <:omplementary region is 
less thermodynamically stable than the intermolecular base pairing between the target hybridizing region and a conh 
plementary oligonucleotide. 

as To further test ttie increased stability of the intermolecular k)ase pairing relative to the intranrxilecular base pairing, 
CMPD B was then mixed with the same complementaiy 25-mer oligonucleotide and heated to 80"C, then allowed to 
cool to room temperature. This mixture was then gradually heated and increase In hyperchromicity was plotted against 
increase in temperature. The results are shown as a dashed fine in Figure 3. Only a single melting temperature of 
about 65*C was obsen^ed, indicating that the Intermolecular base pairing t>etween CMPD B and the complementary 

40 25-mer oligonucleotide Is favored in competition with intramolecular base pairing involving the self-complementary 
region. 

These results demonstrate that self-stabilized oligonucleotides will hybridize to complementary nucleic acid se- 
quences withstanding the presence of oligonucleotide sequences wHhln the oligonucleotide that are complementary 
to the target hybridizing region. Since It is well known that certain types of oligonucleotkle stoictures hybridize nrK>re 

45 stably than certain other types of oligonucteotkto structures (e.g., RNAiDNA hybrids >DNA:DNA hybrtis and phos- 
phodlester - containng oligonucleotides > phosphorothbate methylphosphonate or phosphoramklate - containing ol- 
igonudeotkJes), these results also indicate that the preferential target hybridizing effect may be enhanced by designing 
the seV-etabilized ollgonudeotkte such that the hybridizatkxi between the target hybridizing region and the target se- 
quence involves more stably pairing oOgonudeotkle structures than the hybridizalton involving the self-oomplementary 

so regkxi. 

Those skilled in the art will reco^ize that self-complementary regkxis can be prepared according to the above 
teachings and combined with a wide variety of target hybridizing regkxis. 

EXAMPLES 

ss 

Hvperrtablllied Seif^Stablliaed Olloonucleotldea 

To prcwde oligonucleo t kte s having a more stable interactfon between th self-complementary region and th target 
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hybridizing region, oligodeoxynucleoside phosphodiesters or oligodeoxynucleoside phosphorothioates were prepar d 
that had 2-0-M&-ribonucleosides in 1h 8 If-compI m ntary region. As shown in Table V b low, such oligonucleotides 
had a hyperstabilized int raction betwe n th setf-compi mentary region and the target hybridizing r gion. Nev rth - 
less, th se oligonucleotides continued to favor forniation of Intermolecular hybrids wi^ ntary DNA,r lativ 

to molecules containing intrainolecular hybrids. 

TABLE V 

DUPLEX STABILITY OP SELF-STABILIZED OLIGONUCLEOTIDES 
HAVING 2-O-Me-RIBONUCLEOTIDES IN THE SELF-COMPLEMENTARY 
REGION 





TM 


Conplementary 1 
with DNA (23 1 


1 5'.CTCTCGCACCCATCTCTCTCCTTCTCGAGA-3' 


59«C 


64.8«C I 


1 5'-CTCTCGCACCCATCTCTCTCCTTCTGGAGAG-3' 


66«C 


64.5*C 


1 5'-CTCTCCCACCCATCTCTCTCCXTCTGGAGAGAG- 
1 ^' 


71«C 





ArK>ther dass of hyperstabilized self-stabilized oligonucleotides was prepared by covalently linking an acridine 
molecule to the terminus of the seif^omplementary region. These molecules also derronstrated hyperstability of the 
interaction between the target hybridizing region and the seff-oomplementary region. Nevertheless, these molecules 
still preferentially formed intermolecular hybrids with complementary DNA, relative to forming intramolecular hybrids. 



TABLE VI 



DUPLEX STABILITY OF SELF- STABILIZED OLIGONUCLEOTIDES 
HAVING INTERCALATING AGENTS IN THE SELF-COMPLEMENTARY 
REGION 





IN 


ConpleBencary 
with DNA (25 
mer) 


5 ' •CTCT06CACCGATCTC1tnt:CTrca 


N/A 


67.5«C 


5 ' -CrarOGCACCGAICTCIGTCCTTCTGGS- 3 ' 


N/A 


66.7»C 


5 ' -CTCTC6CACCGATCTCTCTanCTGGA<3-3' 


65*0 


66,3«C 


5 ' -CICTOOGACCCATCTCTCTCCTTCT6GAGAGZ-3 ' 




66.7»C 



These results indicate thai it is possible to oonstnjd hyperstabilized self-stabilized oligonucleolides having very 
stable interactions between the self-complementary region and the target hybridizing region, without interfering with 
the ability of the oligonucleotide to form intennolecular hybrids with a target nucleic acid. 

SEQUENCE USTING 

(1)GENERAL INFORMATION: 

(OAPPUCANT 

(A) NAME: Hybridon 
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(B) STREET: One Innovation Drive 

(C) CITY: Worchestor 

(0) STATE: Massachus tts 

(E) COUNTRY: United States of America 

(F) ZIP: 01605 

(u) TITLE OF INVENTION: Self-Stabilized Oligonucleolides As Novel Therapeutic Agents 
(ui) NUMBER OF SEQUENCES: 13 
(iv) COMPUTER READABLE FORM: 



(A) MEDIUM TYPE: Dislcette. 3.5 In., DS, 1.44 MB 

(B) COMPUTER: IBM PC compatible 

15 (C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D)SOFTWARE: Patentin Release #1.0. Vlersion #1.25 (amendments performed in WordPerfect 5.1) 

(V)CURRENT APPLICATION DATA: 

so (A)APPLICATION NUMBER: PCT/US93A)6326 

(2)INFORMATION FOR SEQ ID NO:1: 

(0 SEQUENCE CHARACTERISTICS: 

25 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(u)MOLECULE TYPE: DNA 
(ni)HYPOTHET!CAL NO 
(lv)ANTI-SENSE: YES 

(xQSEQUENCE DESCRIPTION: SEQ ID NO: 1: 

CrCTCXSCACC CATCTCTCTC CTTCT 25 

(2)INF0RMAT10N FOR SEQ ID NO:2: 
(0 SEQUENCE CHARACI'ERISTICS: 

45 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

so {il)MOLECULE TYPE: DNA 

(iiOHYPOTHETICAL: NO 
(iv)ANTI-SENSE: YES 

(xOSEQUENCE DESCRIPTION: SEQ ID NO:2: 



CTCTCGCACC CATCTCTCTC CTTCTGGAGA GAGAT 35 
(2)INFORMATION FOR SEQ ID NO:3: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(C) STRANOEDNESS: sing! 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: YES 

(xi)SEQUENCE DESCRIPTION: SEQ ID NO:3: 
CTCTCGCACC CATCTCTCTC CTTCTGGGTG CGAGAG 

(2)INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTl-SENSE: YES 

(xl)SEQUENCE DESCRIPTION: SEQ ID NO:4: 

CTCTCGCACX: CATCTCTCTC CTTCTGGAGA GAG 

(2)INFORMATION FOR SEQ ID NO:5: 
(0 SraUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii)MOLECULE TYPE: DNA 
(ai)HYPOTHETiCAL NO 
(iv)ANTI-SENSE: YES 

(xi)S£QUENCE DESCRIPTION: SEQ ID NO:5: 
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CTCTCGCACC CATCTCTCTC CTTCTGGAGA G 



5 (2)INFORMATION FOR SEQ ID NO:6: 

(i) SEQUENCE CHARACTERISTICS: 

(A)LENGTH: 29 base pairs 
10 (B)TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(u) MOLECULE TYPE: DNA 

IS 

(di)HYPOTHETICAL NO 
(iv)ANTI-SENSE: YES 
20 (xi)SEQUENCE DESCRIPTION: SEQ ID NO:6: 



CTCTCGCACC CATCTCTCTC CTTCTGGAG 29 

2S (2)INFORMATION FOR SEQ ID NO:7: 

(0 SEQUENCE CHARACTERISTICS: 

(A)LENGTH: 36 base pairs 
30 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(li)MOLECULE TYPE: DNA 

3$ 

(lii)HYPOTHETiCAL NO 
(iv)ANTI-SENSE: YES 
40 (xi)SEQUENCE DESCRIPTION: SEQ ID NO:7: 



CTCTCGCACC CATCTCTCTC ciTcrrrrrr ' rrri'iT 

4$ 

(2)INFORMATION FOR SEQ ID NaS: 
(i) SEQUENCE CHARACTERISTICS: 

so (A)LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STnANDEDNESS: single 

(D) TOPOLOGY: finear 

SS (p)MOLECULE TYPE: DNA 

(ai)HYPOTHETICAL NO 
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(iv)ANTI-SENSE: YES 

(xOSEQUENCE DESCRIPTION: SEQ ID NO:8: 

5 

CTCTCGCACC CATCTCTCTC CTTCTAGCCT CCGCT 35 

(2)INFORMATION FOR SEQ ID NO:9: 
10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 38 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
IS (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: RNA (genomic) 

(iii) HYPOTHETICAL NO 

20 

(iv) ANTt-SENSE: NO 

(xOSEQUENCE DESCRIPTION: SEQ ID NO:9: 

26 

AGGCTAGAAG GAGAGAGATG GGTGCGAGAG CGTCAGTA 38 



(2)INFORMATION FOR SEQ ID NO:10: 

30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

SS (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(e)MOLECULE TYPE: DNA 

40 (iii)HYPOTHETlCAL NO 

(iv)ANTI-SENSE: YES 

(xi)SEQUENCE DESCRIPTION: SEQ ID NO:10: 

45 

CTCTCGCACC CATCTCTCTC CTTCTGGAGA 30 
(2)INFORMATION FOR SEQ ID NO:11 : 

SO 

(0 SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

ss (C)STnANDEDNESS: ingle 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
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{iii)HYPOTHETICAL: NO 
(iv)ANTI-SENSE: YES 

(xi)SEQUENCE DESCRIPTION: SEQ ID NO:11: 

CTCTCGCACC CATCTCTCTC CTTCTGG 27 

(2)INFORMATION FOR SEQ ID NO:12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TTPE: RNA (genomic) 
(yi)HYPOTHETICAL NO 
(lv)ANTI-SENSE: NO 

(xi)SEQUENCE DESCRPT10N: SEQ ID NO:12: 

AGAAGGAGAG AGAUGG6UGC 6A6A6CX3UCA GUAUUAAGC 39 

(2)INFORMATION FOR SEQ ID NO:13: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 53 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(a)MOLECULE TYPE: RNA 

(iii) HYPOTHETICAL: NO 

(iv) ANT|.SENSE: YES 

(xi)SEQUENCE DESCRIPTION: SEQ ID NO:13: 
6CUUAAUACU CUGAUGAGUC CXSXIGAGGAOG AAACGCUCUC GCACUUGUGC GAG 53 

Claime 

1. A self-stabilized oligonucleotide comprising a target hybridizing region and a self-complementary r gion, 

wher in the target hybridizing region comprises an oligonucleotide sequence of at least 6 nucleotides which 
Is oomplementafy to a nucleic acid sequence that is from a virus, a pathogenic organism or a cellular gene, 
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wherein th s If-complem ntaryr gion comprises an oligonucleotide sequence of at least 4 nucleotid s which 
is compi mentary t a nucleic acid sequence that is within the self-stabilized oligonucleotid » 
wh rein tther the oligonucleotid sequenc of the self Kxxnplementary r gion or the complenrtentary nucleic 
acidsequ nee within th self-stabilized oligonucleotid compris sth 3^ most sequence of nucleotides in the 
self-stabilized oligonucleotide, 

wherein the oligonucleotide sequence of the self-oomplementary region and the complementary nucleic acid 
sequence within the self-stabilized oligonucleotide form a stable duplex under physiological conditions, 
provided that no portion of the target hybridizing region is between the oligonucleotide sequence of the self- 
complementary region and the complementaiy nucleic acid sequence within the self-stabilized oligonucleotide, 
further provided that the target hybridizing region does not comprise the entire molecule and 
further provided that the target hybridizing region and the complementary nucleic acid sequence of the self- 
complementary region within the self-stabilized oligonucleotide have at least one nucleotide in convnon. 

A self-stabilized oligonucleotide according to claim 1. wherein the target hybridizing region includes four or more 
contiguous deoxyribonucleotide phosphodlesters. phosphorothioates, or phosphorodtthioates. 

A self-stabilized oligonucleotide according to claim 1 or 2, wherein the self-complementary region comprises nu- 
cleotides selected from the group consisting of: deoxyribonucleotide or ribonucleotide phosphodlesters. phospho- 
triesters, phosphorothioates. phosphorodilhioates, phosphoramidates. alkylphosphonates, and alkylphosphono- 
thioates. 

A self-stabilized ollgonncleotide according to anyone of claims 1 to 3. wherein the virus is selected from the group 
consisting of: human immunodeficiency virus, herpes simplex virus, human papilloma virus, influenza virus, foot 
aiKl nxMith disease virus, yellow fever virus, Nfericella-Zbster virus, and cucumber mosaic virus. 

wherein the pathogenic organism is selected from the group consisting of Plasmodium falciparum, T/ypano- 
soma i)fuo9i,Leishmania,afwiFasciolah^UGa, and 

wherein the cellular gene is selected from a gene encoding a prion protein or Alzheimer*s amytoid-f ike protein 
or from oncogenes or protooncogenes. 

The self-stabilized oligonucleotide according to anyone of claims 1 to 4, wherein the target hybridizing region 
comprises said oligonucleotide sequence from aftxxit 8 to about 50 nucleotides and the self-complementary region 
comprises said oligonucleotide sequence of 6, 8, or about 10 nucleotides. 

The self-statMlized oligonucleotide according to claim 5, wherein said self-complementary region comprises said 
oligonucleotide sequence of about 10 nucleotides. 

An in vitro metfxxl of inhbiting the gene expression of a virus, a pathogenic organism, or a cellular gene, comprising 
providing a self-stabilized oligonucleotide to virus or pathogen infected cells, or to uninfected cells, respectively; 
the self-stabilized oligonucleotide comprising a target tiybricfizing region and a setf-oomplementaiy region, 

wherein the target hybridizing region comprises an oligonucleotide sequence of at least 8 nucleotides which 
is complementary to a nudeic acid sequence that is from a virus, a pathogenic organism or a cellular gene, 
wherein the self-complementary region comprises an oligonucleotide sequence of at least 4 nucleotides which 
is complementary to a nucleic acid sequence tfiat is within the setf-stabifized oligonucleotide, 
wherein either the oligonucleotide sequence of the setf-complementaiy region or the complementary nucleic 
acid sequence within the self-stabilized oligonucleotide corriprises tf^ 3* rTX>st sequerKe of nucleotides in the 
self-stabilized oligonucleotide, 

wherein the oligonucleotide sequence of the setf-oomplementary region and the complementary nucleic acid 
sequence within the self-6lsd>ilized oOgonudeotlde form a stable duplex under physiological conditions, . 
provided that no portion of the target hybridizing region Is between the oligonucleotide sequence of the self- 
complementary region and the complementary nucleb acid sequence within the self-stabilized oligonucleotide, 
further provided tfiat the target hybridizing region does rK^ comprise the entire molecule and 
f utth r provided that the targ t hybridizing region and the complementary nucleic add sequence of the self- 
complernenlary region within the self-slabilizad oligonucleotide hav at least one nucleotide In common. 

The method according to claim 7, wherein the self-oompl mentaiy region comprises said oligonudeotide sequenc 
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of about 10 nucleotides which is complementary to a nuci ic acid sequence that is within the self-stabilized oligo- 
nucleotide. 

9. The method according to claim 7 or 8, wh r in the target hybridizing r gion includes 4 or mor contigu us deox- 
yrttxxiucleotlde phosphodiest rs. phosphorothioates, or phosphorodithioates. 

10. The method according to anyone of claims 7 to 9, wherein the virus is selected from the group consisting or human 
immunodeficiency virus, herpes simplex virus, human papillomavirus, influenza virus, foot and mouth disease 
virus, yellow fever virus, Varicella-Zbster virus and cucumber mosaic virus. 

wherein the pathogenic organism is selected from the group consistbig of Plasmodium falciparum, Trypano- 
soma bfuoei, Lmshmawc, and Fasdota hepatica, and 

wherein the cellular gene is selected ''om a gene encoding a prion protein or Alzheimer's amyloid-like protein 
or from oncogenes or proto-oncogenes. 

11. The use of a self -stabilized oligonucleotide according to anyone of claims 1 to 6 for the preparation of a pharma- 
ceutical composition for inhibiting the gene expression of a virus, a pathogenic organism, or a cellular gene. 



Patentansprtiche 

1. Selbst^tabitisiertes Oligonukleotid umfassend eine Ziel-hybridisierende Region und eine selbst-komplementare 
Region, 

wobei die ZieMiybridisierende Region eine Oligonuideotidsequenz von mtndestens 8 Nukleotiden komple- 
mentar zu erner Nuklemsauresequenz eines Virus, eines pathogenen Organismus Oder eines zellularan Gens 
umfaBt. 

wobei die seibst-komplementare Region eine Oligonuideotidsequenz von mindestens vier Nukleotiden kom- 
plementar zu einer Nukleinsauresequenz innerhalb des sebst-stabilisierten OligonukleotKfs umfaOt, 
wobei entweder die OUgonukleotktsequenz der selbst-komplementarBn Regk>n Oder die komplementdre Nu- 
Meinsduresequenz innerhalb des selb^t-etabllisierten Oligonukleolkis den groGten Teil der am 3^-Ende gele- 
genen NuklaotUe im selbst-stabilisierten OligonukfeotM umfaBt, - 

wobei die Oligonukleotklsequenz der selbst-tomplementaren Region und die komplementare Nukleinsaure- 
sequenz Innerhalb des selbst-stabilisierten Oligonukleotkis etnen stabilen Doppelstrang unter physk)k)gischen 
Bedlngungen blMen, 

mit der MaBgabe. da8 kein Toil der Ziel-hybrklisierBnden Regkxi zwischen der Oligonukleotkteequenz der 
selbst-toxnpiementaren Regbn utkI der komplementaren Nukleinsauresequenz Innerhalb des selbst-stabili- 
sierten Oligonukleotkis ist, 

mit der weiteren MaBgabe. daB die Ziel-hybndisierende Regkxi nicht das gesamte MolekQl umfaBt und 
mit der weiteren MaBgat>e, daB die Ziel-hyt)ndisierefKle Region und die komplementare Nukleinsauresequenz 
der 8eB)st-kDmplementaren Regk)n innertialbdes selbst-stabDisierten Oligonukleotkis mindestens ein gemeln- 
sames NukfeotU besltzen. 

2. Selbst-stabiltsiertes Oligonukleotkl nach Anspruch 1 , wobei die Ziel-hybndisierende Region vier oder mehr auf- 
einanderfolgende Desoxyrlbonukleotki-phosphodiester-, -phosphorolhloat-oder -phosphorodithtoat-Oruppen ein- 
schlieBt. 

3. Selt>8t-6tabilisiertes Oligonukleotid nach Anspruch 1 oder 2, wobei die selbst-komplementare Regkxi Nukteotkto 
umfaBt ausgewahit aus der Qruppe bestehend aus Desoxyrtoonukieotkl- oder Ribonukteotid-phosphodiester-, 
-phosphotriester-, -phosptwrolhnat-. -phosphorodithksat-, -phosphoroamkiat-, -elkyfphosphonat- und -alkyl|phos- 
phonothtoat-Gruppen. 

4. Selbst-stabilisiertes Oligonukleotti nach einem der AnsprOche 1 bis 3, wobei das Wus ausgewahit ist aus der 
Gruppe bestehend au HIV. H rpes simplex Virus, humanem Papilkxnavirus, Influenzavirus. Maul- und Klauen- 
seuche-Virus. Q lifieber-Virus, >^ricella-Z6ster-Virus und Cucurnber-Mosaic-VI^ (Qurfcen-Mosalk-Virus), 

wobei der pattiogen Organismus ausgewShIt ist aus der Qruppe best hend aus Pbsmodh^m falciparum. 
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Trypanosoma bmcei, Leishmania und Fasdola hepatica und 

wobei das zellutare Gen ausg wahR ist aus ein m Gen kodierend fur ein Prion-Protein od r ein Amyloid- 
artiges Protein der Alzheimersch n Kianidi it, aus Onkogenen Oder aus ProtoOnkogenen. 

5. Selbst-stabilisiertes OUgonukleotid nach einem der AnsprOche 1 bis 4, wobei die Ziel-hybridisierende Region di 
Oligonukleotidsequenz von etwa 8 bis etwa 50 Nukleotkie umfaOt und die sefbst-toxnplementare Regton die Oli- 
gonukleotidsequenz von 6. 8 Oder etwa 10 Nukleotide umfadt. 

6. Selbst-stabilisiertes OUgonukleotid nach Anspruch 5. wobei die sebst-komplementare Regkxi die OligonukleotM- 
sequenz von etwa 10 NukJeotben umfaBt. 

7. In-vitro Vsrfahren zur Hemmung der Genexpressnn eines Virus, eines pathogenen Organismus oder eines zel- 
lularen Gens umfassend 

Kontaktieren eines selbst-stabllisierten Oligonukleotkjsan Virus- Oder Pathogen-infizierte Zellen Oder an ncht- 
infizierte Zellen. wobei das selbst-etablltslerte Oligonukleotid eine Ziekhybridisierende Regkxi und eine selbst- 
komplementare Regkxi umfa8t. 

wobei die Ziel-hybridisierefxie Regun eine OllgonuMeotkSsequenz von mindestens 6 NuMeotkJen kontple- 
mentar zu einer Nukleinsauresequenz eines Virus, eines pathogenen Organismus oder eines zeltularen Gens 
umfaOt, 

wobei die selbst-komplementare Region eine Oligonukleotidsequenz von mindestens vier Nukleotkien kom- 
plementar zu einer Nukleinsauresequenz innerhalb des selbst-etabilisierten Oligonukleotkis umfaOt, 
wobei entweder die Ollgonukleotkisequenz der selbst-komplementaren Regbn oder die komplementare Nu- 
kleinsauresequenz innertialb des selbst-etabilisierten Oligonukleotkis den groOten Teil der am S'-Ende gele- 
genen NukleotkJe im selbst-stabilisierten Oligonukleotki umfaBt. 

wobei die Oligonukleotidsequenz der selbst-komplementaren Region und die komplementare Nukleinsaure- 
sequenz innertialb des selbst^tabilisierten Oligonukleotkis einen stabilen Doppelstrang unter physbk>gischen 
Bedingungen bikfen. 

mtt der MaBgabe, daB kein Teil der Ziel-hybridisierenden Regkxi zwischen der Oligonukleotkteequenz der 
8elt>st-komplementaren Regkxi und der komplementaren Nukleinsauresequenz innertialb des selbst-etabili- 
sierten Oligonukleotkis ist, 

mit der weiteren MaBgabe, daB die Ziel-hytxldisierende Regkxi nicht das gesamte MolekOI umfaBt und 
mit der weiteren MaBgabe, daB die Ziel4iybnd(sierende Regkxi und die komplementare Nukleinsauresequenz 
der selbst-komplementaren Regkxi innertialb des selbst-etabtlislerten Oligonukleotkte mindestens ein gemein- 
sames NukleotU besitzen. 

8. Verfahren nach Anspruch 7. wot)ei die selbst-komplementare Regkxi die Oligonukleotkteequenz von etwa 10 Nu- 
MeotkJen komplementar zu einer NuMeinsduresequenz innerhalb des selbst-etabiSsieiten Oligonukleotkis umfaBt. 

0. Verfahren nach Anspruch 7 oder 8. wobei die Ziel-hybrkiisierende Region vier oder mehr aufeinanderfolgende 
Desoxyribonukleotkl-phosptiodiester-. -phosptiorothnat- oder -phosphorodithoat-Goippen einschlieBI. 

10. Verfahren nach ektem der AnsprOche 7 bis 9. wok>el das Virus ausgewahit ist aus der Gruppe bestehend aus HIV, 
Herpes somplex Virus, humanem PapiDomavirus. Influenzavinjs, Maul- und Klauenseuche-Virus, Gelbfieber-Vinis. 
Varicella-Zoster-Virus und Cucumber-Mosaic-Virus (Qurfcen-Mosaik-Vinjs). 

wobei der pathogene Organismus ausgewahit ist aus der Gruppe t)estehend aus Plasmodium falcipatum, 
Ttypanosoma truoei, Leishmattta und Fasdola hepatica und 

wotiei das zeflulare Gen ausgewahit ist aus einem Gen kodierend fOr ein Prkxi-Protein oder ein Amyk>kf- 
artiges Protein der Atzheimerschen Kranktieit, aus Onkogenen oder aus ProtoOnkogenen. 

11. Venwendung eines selbst-stabilisieiten Oligonukleotkis nach einem der AnsprOche 1 bis 6 zur Herstellung eines 
Arzneimittels zur Hemmung der Genexpresskxi eines Virus, eines pathogenen Organismus oder eines zeltularen 
Gens. 
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Revendleations 

1. Oligonucleotide auto-stabilis^. compr nant un region cible dtiybridation et une rdglon auto-compl^mentaire. 

danslequ I la region cible dYiybridationcomprendun sequence otigonucldotidiqued'aurnoins 6 nucldotides 
qui est compldmentaire d'une sequence d'acide nuddique provenant d'un virus, dun organisme palhogdne 
ou d'un gdne cellulaire. 

dans lequet la r^ion auto-compl^mentaire comprend une sequence oligonucldotidique d*au moins 4 nucleo- 
tides qui est compl6mentaire d'une sequence d'acide nucldique contenue dans I'oligonucieotide auto-6tabilis6, 
dans lequel soit la sequence oligonucldotidlque de la rdgion auto-compldnnentaire. soft la sequence d'acide 
nuddique cooipiementaire contenue dans I'oligonucltetlde auto-stabilis6. connprend la plus giande partie de 
la sequence nucldotidique en 3' dans I'oligonucldotide auto-stabilise. 

dans lequel la sequence oligonucieotidique de la rdgion autcHxmpiementaire, et la sequence d'acide nuclei- 
que compiementaire contenue dans Poligonucieotlde autc>«tabllis6. fomient un duplex stable dans des con- 
ditions physiologiques. 

k condition qu'aucune portion de la region cible dYiybridation ne soit situee entre la sequence oligonucieoti- 
dique de la region auto-compiementaire et la sequence d'acide nucieique compiementaire contenue dans 
I'oligonucieotide auto-stabiltse. 

k condition en outre que la region cible d*hybridation ne comprenne pas la molecule entidre, et 
d condition en outre que la region cible dliybridation et que la sequence d'acide nucieique compiementaire 
de ta region auto-compiementan-e contenue dans rdigonudeotide auto-stabilise alent au moins un nucleotide 
en commun. 

2. Oligonucleotide auto-stabilise selon la revendication 1, dans lequel la region cible d'hybridation comporte quatre 
ou plus desoxyribonucieotides -phosphodiesters. -phosphorottiioates, ou -phosphorodithioates. contigus. 

3. Oligonucleotide auto-stabilise selon la revendication 1 ou 2. dans lequel la region autocompiementaire oontient 
des nucleotides choisis dans le groupe constitue de desoxyribonucieotides ou ribonucleotides -phosphodiesters, 
-phosphotriesters. -phosphorothioates, -phosphorodithioates. -phosphoramidates, -aOcylphosphonates, et -alkyl- 
phosphonothtoates. 

4w Oligonudeotide auto-stabillse selon Cune quelconque des revendications 1 k 3, 

dans iequel le virus est choisi dans le groupe constitue des : virus de I'immunodeflcience humaine. virus de 
rherpes simplex, virus du papillome humain, virus de la grippe, virus de la fievre aphteuse, virus de la fidvre 
faune, virus varicelle-zona. et virus de la mosalque du concombre, 

dans lequel Forganisme pathogdne est choisi dans le groupe constitue de Plasmodium falciparum, Trypano- 
soma bruoei, Lsishmarto, et F^dola hepatica, et 

dans lequel le gdne cellulaire est choisi parmi un gdne codant pour une proteine prion ou une proteine du type 
amytofde de la maladie d'Alzheimer ou parmi les oncogenes ou les proto<XKX)genes. 

6. Oligonucleotide auto-stabilise selon Tune quelconque des revendications 1 d 4, dans lequel ta region c&>le d'hy- 
bridation comprend ladite sequence oligonudeotidique composee d'environ 8 k environ 50 nudeotides, et la region 
autocompiementaire comprend ladite sequence oligonudeotidique oomposde de 6, 6 ou environ 10 nucleotides. 

B, Oligonudeotide auto^tabilise selon ta reverxfication 5, dans lequel ladite region autocompiementaire comprend 
ladite sequence oligonudeotidique composee d'environ 10 nucleotides. 

7. Procede in vitro pour inhlber I'expression genique d'un virus, d'un organisme pathogene, ou d'un gdne cellulaire, 
consistant k foumir un oligonucieolide auto-stabilise k des cellules inf edees par un virus ou un pathogdne, ou k 
des cellules non tnfedees, respedivement, fdigonucieotide autQ^tabilise oomprenant une region cible tfhykMl- 
dation et une region autocompiementalre, 

dans lequel la region cble dliytnidation comprend une sequence digonucieoUdique d'au moins 8 nucleotides 
qui est compiementaire d'un sequence d'acide nucieiqu prov nant d'un virus, d'un organisme pathogene 
ou d'un gene cellulair , 

dans lequet la region auto-oompiementaire comprend une sequence digonucieotidiqu d'au mdns 4 nudeo- 
tides qui est oompiementair d'une sequence tfadd nucieique contenue dans rdigonudeotid auto^tabilise, 
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dans I quel soit la sequence oligonucldotldique de la region autocompldmentalre, soit la sequence d*acjde 
nucldlqu compl^mentair contenue dans roligonuclMlde auto^tabHIsd. comprerKi la plus gran^ d 
la s^uence nucldotldique en 3* dans I'oligonucltetide auto-stabllis6, 

dans lequel la s^uence oligonucldotidiqu de la region autcHxxnpldmentaire. et la s6qu nee d'acide nucldi- 
s que compldmentaire contenu dans foligonucltotide auto«tabllisd, fonnent un dupl x stable dans des con- 

ditions physiologiques. 

k condition qu*aucune portion de la region cible d*hybridation ne soit situde entre la s^uence oltgonucldoti- 
dique de la rdgion auto-compldmentaire et la sequence d'acide nucldique connpl6mentaire contenue dans 
Toligonucltetide auto-stabllts^, 
10 d condition en outre que la region cible d'hybridation ne comprenne pas la molecule entidre. et 

k condition en outre que la region cible d'hybridation et que la sequence d'acide nucldique compldmentaire 
de la rdgbn auto-oompldnnentaire contenue dans roligonucldotide auto-stabilisd aient au moins un nuclMide 
en conrimun. 

IS 8. PfocM6 selon la revendication 7. dans lequei la rdgion auto-compl6mentaire comprend ladite sequence oligonu- 
cidctidique d'environ tO nucleotides qui est compldmentaire d*une sequence d'acide nucldique contenue dans 
foligonucldotide auto-stabilisd. 

9. Proc^d selon la revendication 7 ou 6, dans lequel la region cible d'hybridation comporte 4 ou plus d^soxyribo- 
so nucleotides -phosphodiesters, -phosphorothioates. ou -phosphorodlthioates. contigus. 

10. Proc6d6 selon I'une quelconque des revendtcations 7^9, 

dans lequel le virus est choisi dans le groupe constttud des virus de I'immunoddficience humaine, virus de 
Itierpds sinriplex, virus du papiilome humain. virus de la grippe, virus de la fidvre aphteuse, virus de la fidvre 
jaune. virus varicelle-zona, et virus de la mosalque du concombre, 

dans lequel Torgantsme pathogdne est choisi dans le groupe constitud de PlasmexShim fak^rum, Ttypano- 
soma bruoei, Leishmania, et Faschla hepatica, et 

dans lequel le gdne cellulaire est choisi parmi un g^r^ codant pour une protdtne prion ou une proteine du type 
30 amyloTde de la maladie d'Alzheimer ou parmi les oncogenes ou les protaoncogdnes. 

11. Utilisation d'un oligonucleotide auto-stabilise selon I'une quelconque des revef>dications 1^6 pour la preparation 
df une composition pharmaceutique destinee d mhiber rexpressbn genique d'un virus. <run organisme pathogdne, 
ou d'un gdne cellulaire. 

35 
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Fig. 3 
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Coopound A: 
Cc^qpound B: 

Confound C: 



5 • -CTCTCGCACCCATCTCTCTCCTTCT 



5 • -CTCTCGCACCC HTCTCTCTCC 

EAGA6AGAG6 



T 

,C 



5 • - ZTCTCGCACCCA rCTCT 
3 ' - 3AGAGC6TGG6T 2TTCC 



C 
T 



Coopound D: 5 '-CTCTCGCACCCATCTCTCTCC 

GAGAGAGG 



T 
C 



Coopotand E: 5 * -CTCTCGCACCCATCT 3TCTCC 

SAGAGG 



T 
C 



Coopound F: 5 ' -CTCTCGCACCCATCTCl CTCC 

SAGG 



T 
C 



Coii5>OUnd 6 : 5- • CTCTCGCACCCATCTCTCTCC T 

T 



Compotand H: 



Fig. 5 
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5 ' -AGGCXAGAAGGAGAGAGATGG6TGCGAGAGC6TCA5TA (HIV UNA) 



5 • -CTCTCGCACCC HTCTCTCTCC 

TAGAGAGAGG 



T 
C 



Binding of Target HIV RNA 
and opening of Loop 



5 * -AGGCI A8AA6GAGAGAGATGG6TGC6AGAG 36TCAGTA 
- TCTTCCTCTCTCTACCCACGCTCTC 



3'-TAGA 



Tnuslation Inhibition/RNase H Cleavage 



AGGCTAGAAGGAGAGAGATGGGTGC6AGA 



GCGTCA6TA. 
(Cleaved HIV RNA) 



5 • -CTCTCGCACCC ^TCTCTCTCC 

lAGAGAGAGG 



T 
C 



Fig. 6 



28 



EP0 649 467B1 



1. GAG HIV RNA (Upper Strand) Cleavage site 



5 ' -AGAAOQAGAOAOAUOOOUGCGAGAOCGUCAQnAaUAAGC 

3 '-ACOCUCUCGC UCAUAAUUCG 

A U 

Ribozyme (lower strand) a a 

O A Q U 

C • G 

A • U 

G • C 

G • C 

A G 

G n 



2. 3'<Self-stablized ribozyme 



-CACGCncnCGC aCAUAAUUCO-S 
^ A c 

^GUGCGAG-3' ^ 0 

A A 

G A Q U 
C G 
A U 

G C 
SC.. 
A G 
GU 



Fig. 7 
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